ABSTRACT BACKGROUND Insufficient procedural efficacy has been proposed to explain nonresponse to renal denervation (RDN).
the effectiveness or completeness of renal sympathetic nerve destruction intraprocedurally with the currently available systems. This may lead to insufficient ablation if the depth and width of the ablative lesions are insufficient to engage the majority of renal nerves, perhaps explaining the highly variable treatment results (16, 17) .
Recently, variations in the distribution and density of the renal sympathetic nervous system, RDN's ultimate target, have been assessed in human tissue (18) . The mean distance from renal artery lumen to nerve location is least in the distal segments compared with the proximal and middle segments, although fewer nerves surround the renal artery in the distal segments versus the proximal and middle segments (18, 19) . These findings support the notion that more consistent ablation of sympathetic renal nerves might be achieved with ablation in distal positions, potentially in the branches along the renal vascular architecture rather than in mid or proximal positions (7) .
However, few studies have assessed the role of different techniques for applying radiofrequency (RF) ablation along the renal arteries, with special emphasis on the branches (7, 20) . The aim of the present study was to investigate the impact of different patterns of lesion placements on the efficacy and consistency of catheter-based RF RDN in pigs. Experimental arms for each study are outlined in Table 1 . The same anesthesia protocol was used for all study arms. 
METHODS

RESULTS
Renal cortical NE concentrations were significantly reduced ( Figure 1A ) following main artery treatments performed with the Spyral catheter in response to 
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Response to increasing the number of lesions in the main artery and targeted treatment of branches or distal main artery shows significant reductions in renal norepinephrine (NE) concentration (A) and renal cortical axon density (B). Responses 7 days post-treatment; points represent individual kidneys.
Optimization (Figure 2A) . C o n t r o l M a i n C o n t r o l B r a n c h C o n t r o l B r a n c h + M a i n C o n t r o l B r a n c h + M a i n x 2 
Response to treatment of the main renal artery, renal artery branches, or combination of both the main renal artery and branches demonstrated variability in renal norepinephrine (NE) concentration (A), while there was significant reduction in renal cortical axon density in all treatment groups (B). Responses 7 days post-treatment; points represent individual kidneys.
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-71 ± 27% -83 ± 21% -92 ± 9% -91 ± 11% In this study, we evaluated different patterns involving numbers and locations of lesions to determine efficacy and safety of catheter-based radiofrequency (RF) renal denervation (RDN) in pigs. Renal norepinephrine (NE) concentration decreased in response to increasing number of lesions in the main artery and targeted treatment of branches or distal main artery (Top). Delivery of RF energy to the main renal artery significantly decreased cortical NE concentrations, although a clear dose-response relationship to increasing number of lesions in the main renal artery was not apparent; treating the renal artery branches resulted in even greater NE reductions.
(Bottom) The greatest magnitude in response with the least variability was produced with a branch and single-cycle treatment in the main renal artery (Group Y); adding a second cycle of treatment (Group Y 2 ) did not improve the magnitude of NE decrease but also significantly improved the renal NE reduction compared with main artery treatment alone (Group I). Percentage reduction ¼ (mean control NE À test sample NE)/mean control NE Â 100.
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